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Sixty four (n=64) non-descripte local does weighing approximately 25 -40kgs was selected for 
this study. one rural kebeles of Kilte-Awlaelo district was purposively selected in the semiarid 
part of the district. Study animals were ear taged and kept as per their group of treatment in the 
Farmers Training Center of the Kebele. Data collected were analyzed using SPSS version 20. 
Experiment was designed to determine the effect of different synchronization protocols. The 
double PGF2α group of goats (n=16) received an intramuscular(IM)injection of PGF2α 
analogue (125μg cloprostenol as total dose 0.5ml) on day 0 and the second dose was given 14 
days apart with the same amount. The Ovsynch group of goats (n = 16) received an IM injection 
of a GnRH analogue (10μg Receptal as a total dose 1ml) on day 0 and a treatment of PGF2α 
analogue 125μg cloprostenol), on day 7 followed by a second injection of the GnRH analogue on 
day 9. The 3rd treatment group (n=16) with GnRH – PGF2α was given the same dose as above 7 
days apart. Estrus response and conception was higher in double PGF2alpha, GnRH-
PGF2alpha-GnRH , GnRH-PGF2alpha  and control group   treatment groups (81.25%, 81.25, 
75.00% and 50.00% respectively). However, there is a greater variation among the control 
group and other treatment groups in comparison. The maximum onset of estrus time in this study 
were recorded as 26.30h, 30.55h, 54.00h and 24.30h for control, doublePGF2α,  GnRH – 
PGF2α – GnRH and GnRH – PGF2α respectively. Conception rate were determined by 
observing the non-return to heat and also by conducting pregnancy diagnose using an 
instrument called PREGTONE- Pregnancy examination test. Among the treatment groups does 
treated with Ovcynch (GnRH- PGF2α) show the highest conception rate (91.70%) as compared 
to double PGF2α treatment group (61.54%). However, conception rate and estrus response not 
differ significantly (p >0.05). The interval to the onset of estrus in different parity were not differ 
significantly (p>0.05). In addition, there was no significant difference between body score and 
estrus sign. The overall conception rates after synchronized estrus by different protocols were 
73.91%. Parity and BCS of does not influence estrus response, onset of estrus and estrus 
duration but influenced certain estrus sign and conception rate. It could be concluded that the 
Ovsynch treatment appeared to be similar to the double PGF protocol in terms of the 
reproductive response. However, this needs to be tested on a larger herd size. Furthermore, it 
would seem that the use of combination of GnRH and PGF2α improves some reproductive traits 
in local goats. Research trends on ovulation synchronization in nonbreeding seasons are 
expected in future using different goats breeds with duplicate experiments in distinct areas of the 
region. 
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CHAPTER 1: INTRODUCTION 
1.1 Background and Justification 
Small ruminants are widely reared in a crop-livestock farming systems and are 
distributed across different agro-ecological zones of Ethiopia. Sheep and goats 
production is an important activity for smallholders, particularly for resource poor 
farmers in many parts of the country. They provide their owners with a vast range 
of products and services such as immediate cash income, meat, milk, skin, 
manure, risk spreading/ management and social functions (Adane and Girma, 
2008). They are also sources of foreign currency (Berhanu et al., 2006). 
Sheep and goats, with their higher reproductive capacity and growth rates, are 
ideally suited to production by resource-poor smallholders (Devendra, 1999; 
Tibbo, 2006). Indigenous goats are resistant to diseases and parasites, good 
flocking instinct, ability to walk long distances in search of feed, high tolerance to 
adverse climatic conditions, endurance to droughts and to low and fluctuating 
nutrient availability (Kosgey et al., 2008). They require smaller investments, have 
shorter production cycles and greater environmental adaptability, and hence have 
a unique niche in smallholder agriculture. 
According to the survey result of CSA, (2014/2015) the number of goats reported 
in the country is estimated to be about 29.11 million. Out of these total goats, 
71.08 percent are females and about 28.92 percent are males. The relative 




are largely determined by ecological and economic factors. Traditionally keeping 
large number of small ruminants was considered as an expression of status in the 
rural community. However, with ever-increasing human population and 
drastically shrinking farmlands, sheep and goat production is becoming a means 
of survival particularly for the landless youth and female headed households in 
the rural areas. As a result, the contribution of small ruminants is increasing 
whereas sustaining large ruminants is facing difficulty during season of critical 
feed shortage (Desta and Oba, 2004; Legesse et al., 2008). Furthermore, roles and 
functions of the animals undergo changes as the systems face continuous changes 
in resource availability. 
Although diverse sheep and goats resources are found in Ethiopia, their 
productivity is low; the sector has not received a great deal of attention from 
scientists, administrators and legislators (Girma et al., 2000). The research 
approach has not also invited the end users for active participation. Improvements 
were too slow due to lack of identifying the actual on-farm situations and 
weighting the socioeconomic and cultural benefits of the animals for the poor 
farmers. Farmers do make decisions not only from the point of view of 
profitability, but also security, income generation and cultural values (Ayalew et 
al, 2003; Tatek et al., 2004). Goats, as well ewes, are spontaneously ovulating and 
commonly considered as seasonally polyestrous animals under temperate climatic 
conditions (Fater et.al. 2011). The photoperiod is one of the major factors that 
influence the reproductive activity in small ruminants (Chemineau et al., 2004: 




Reproductive and productive performances are important early indicators of 
adaptability and management adequacy (Abegaz et al, 2002; Getahun, 2008). It 
needs a strategic post-survey recording and documentation of the performances of 
the animals in their native environment under farmer’s condition. 
Estrus synchronization (ES) in livestock focuses on the manipulation of either the 
luteal or the follicular phase of the estrous cycle. In does and ewes, the 
opportunity for control is greater during the luteal phase, which is of longer 
duration and more responsive to manipulation. Strategies can be employed to 
extend the luteal phase by supplying exogenous progesterone or to shorten this 
phase by prematurely regressing existing corpora lutea (CL). Successful 
techniques must not only establish tight synchrony, but also provide an acceptable 
level of fertility upon artificial insemination or natural mating. The latter is 
commonly accomplished through co-treatments using gonadotropin. After these 
conditions are met, ES becomes the basis for successful AI and embryo transfer 
programs. 
Kambal, (2011) suggested that, the benefits of using technological options and 
approaches to improve supply of desirable animal genetic material that 
incorporates estrus synchronization and AI can be tremendous. These systems 
allow producers to reach certain production or economic goals quicker than 
natural service and can open the doors to value added markets as well by 
shortening and concentrating the calving and breeding season, inducing anestrous 
cows and pre-pubertal heifers to cycle, introducing new genetics into the herd, 




more cows to be artificially inseminated to a genetically superior bull and 
decreasing the labor cost for heat detection (Adebabay et al., 2013). Estrus 
synchronization facilitates reproductive management and AI in dairy goats. 
Successful fertilization during induced estrus periods depends on the time of AI or 
natural mating relative to ovulation (Holtz, et.al, 2008) 
Several hormonal protocols have been employed (Martinez-Rojero, et.al; 2006; 
Viudes-de-Castro et.al.2009; Holtz et.al.2008). For goats estrus synchronization 
using Progesterone, prostaglandin F2α (PGF2α),  and equine chorionic 
gonadotropin  (eCG)-based synchronization methods result in good conception 
rates with either natural service or double insemination, but not with single 
insemination after estrus detection (Simoe,  et.al., 2008) 
Fixed-time AI can be achieved by knowing the time from the onset of estrus to 
ovulation in natural estrus and in hormone-induced estrus (Ustuner, et al. 2010). 
During the last  decades,  there  has  been  considerable  interest  in  the  
development  of  methods  for  the ovulation synchronization in goats. The 
gonadotropin-releasing hormone (GnRH)– PGF2α–GnRH (Ovsynch) protocol 
was used with the aim of synchronizing cows to eliminate estrus  detection and to 
achieve timed AI (Nobel, et.al., 1998).  
Ovsynch involves the administration of GnRH, followed by PGF2α 7 days later 
and a second treatment of GnRH given at 36 to 48 h after the administration of 
PGF2α. In the Ovsynch protocol, cows and  heifers  are  not  observed  for  estrus  
but  are  inseminated  at a  specific  time  (12–20 h) following the second GnRH 




Synchronization of ovulation is the process by which the reproductive cycle of 
animal manipulated by the use of hormones or their analogues to induce ovulation 
at precise point in time. The Ovsynch protocol has also been adapted for use in 
the goat after the success that was reported in cattle and sheep. Synchronization of 
estrus and ovulation in group of females allows one to predict the time of estrus 
with reasonable accuracy and minimizes the time and difficulty involved in 
detecting estrus. Even though, the goat are polyestrous, they do not express clear 
signs of estrus as seen in cows and are mated arbitrarily, farther, it is not possible 
to obtain uniform kidding distribution throughout the year using natural estrus as 
the estrus behavior is not  expressed properly during hot summer season. The 
synchronization of ovulation protocol offer alternative to the traditional sponge 
and eCG treatment to synchronize does. Multiplication of indigenous breed using 
synchronization of ovulation is necessary for sustainable goat production. 
Numerous studies in bovines indicated that, pregnancy rate to the Ovsynch 
protocol were comparable and in same studies greater than the appropriate control 
group. Preliminary results on ovulation synchronization on goats of different 
breeds were reported elsewhere in the world. However, the studies did not include 
the indigenous or local breeds and not at smallholder farmers level. Hence, with 
the above view, the present research was conducted in local goats of the “Kilte 
Awlaelo” District, Eastern zone of the Tigray region and it was designed to fill the 
gaps through on farm assessment of heat expression, duration and conception rate 
of local goats subjected to different synchronization protocols and has the 




     
      1.3. Research Objectives 
1.3.1. General Objective 
The overall objective of this research is to determine the effectiveness of different 
protocols of estrus synchronization in extensive management systems at the 
farmers’ level 
1.3.2. Specific objectives 
 To determine the effectiveness of Ovcynch protocols to 
synchronze estrus during the breeding season 
 To assess the estrus duration and intensity of heat expression on 
local goat subjected to different protocols 
 To study the effect of estrus and Ovulation synchronization on 
conception rate of local goats 
 To collect base line data and document the perception of farmers 
on synchronization of estrus 
1.4. Research Questions 
On the basis of the objectives formulated above the following research questions 
are raised to be investigated and answered. 
What is the difference on estrus response and conception rates based on 
synchronization in the breeding seasons? 





What is the perception of farmers on estrus synchronization on local goat breeds? 
What is the conception and pregnancy rate of the local goat after 
Synchronization? 
1.5. Hypothesis of The Study 
Goats and ewes show a marked reproductive seasonality mainly due to a 
photoperiod effect. The annual variation of the daily luminosity duration is 
perceived by the retina and a neuron-hormonal pathway involving supra-
schismatic nucleus, sympathetic neurons, and the pineal gland was responsible for 
production of melatonin, a key hormone, during short days. Consequently, 
melatonin stimulates a neuronal network, which modulates the hypothalamic 
secretion of gonadotropins releasing hormone (GnRH), and the hypothalamus 
gonadal axis is stimulated. 
Moreover, from regions at latitude less than 450 towards the equator, a 
progressive percentage of females remain or can remain cyclic during whole year, 
but they do not express clear cut sign of estrus, as seen in cows and are mated 
arbitrarily. Further, it is not possible to obtain uniform kidding distribution 
throughout the year using natural estrus as the estrus behavior is not expressed 
properly during hot summer. 
Moreover, in small herds, it may be a question of not having buck available to 
detect estrus in dues for an accurate method of controlling estrus and ovulation. 
Hence, synchronization of estrus and ovulation is the only solution by which the 
reproductive cycle of an animal manipulated by using hormones or their 




administration causes regression of any accessory corpus luteum, luteinized 
follicle induced by the GnRH or corpus luteum present, following an earlier 
spontaneous ovulation regulates in animals showing heat at a predetermined 
period. However, the conception is very poor in induced heat because of variation 
in the time of ovulation. 
Intramuscular injection of GnRH at a random stage in the estrus cycle initiate 
ovulation of a dominant follicle and thus begin a new follicular wave or  when a 
new follicular wave is already forming spontaneously, seven days later  
intramuscular injection of PGF2α regress the CL and the does come in heat. The 
seven days interval is used that is in fact the corpus luteum would have grown to a 
sufficient size to be responsive to PGF2α. 48 hrs. Later, the does receive another 
I/M injection of GnRH to ovulate the new dominant follicle, so that the doe 
achieved the maximum conception rate. 
1.6. Significance of the Study 
The ability of GnRH- PGF2α based protocols to effectively synchronizes estrus 
and ovulation. Instead of waiting the does to come to heat all the does subjected to 
the protocol will be hand mating on particular week time. The dose does not have 
to undergo heat detection throughout the years. Ov synch ensures homogenous 
ovarian follicles states at indication of luteolysis. Synchronize of the LH surge are 
improved. Both follicular development and regression of the corpus lutem can be 





CHAPTER 2: LITERATURE REVIEW 
2.1. Significance of Sheep and Goats for livelihood of smallholders  
2.2.1 Role of small ruminants in crop-livestock mixed farming system 
Small ruminants are kept by smallholders as an integral part of the livestock sub-
sector. Sheep and goats contribute significantly to the subsistence, economic and 
social livelihoods of a large human population in low-input, smallholder 
production systems in developing countries (Workneh, 2000; Tibbo, 2006). 
They are important to the socioeconomic well being of people in developing 
countries in the tropics in terms of nutrition, income and intangible benefits 
(e.g., savings, insurance against emergencies, cultural and ceremonial purposes). 
They are regarded as a quick source of cash by millions of keepers in Ethiopia. 
They also serve as an insurance against crop failure and death of large ruminants 
(Ayalew et al., 2002, Getahun, 2008; Kosgey et al., 2008). They play an 
immense role in the livelihoods of rural farms and serve as a living bank for 
many farmers, and closely linked to the social and cultural life of resource poor 
farmers (Workeneh, 2000; Degefu, 2003; Tibbo, 2006), particularly youths and 
women headed households. Increasing human population, urbanization and 
incomes, coupled with changing consumer preferences are creating more 
demand for these animals and their products (Kosgay et. al., 2008). 
Their smaller body size as compared to cattle allows easy integration of small 




or expanding small ruminants production means that risks are low and the 
enterprise is well suited to low-input systems (Tibbo, 2006). 
2.1.2 Small ruminants and their Contribution in national economy 
Food production in the form of meat, milk and other livestock products 
constitute a major group of livestock outputs. About 14% of the total value of 
livestock output was contributed by small ruminants (Degefu, 2003). Sheep and 
goats provide about 12% of the value of livestock products consumed and 48% 
of the cash income generated at farm level, 25% of the domestic meat 
consumption and 46% of the value of national meat production. Sheep and 
goats, respectively, contribute 20.9% and 16.8% of the total ruminant livestock 
meat output or about 13.9% and 11.2% of the total domestic meat production, 
with a live animal and chilled meat export surpluses. Per capita consumption of 
sheep and goat meat (kg/person per year) in Ethiopia is 8 kg while the global 
average is 38kg (104g/day) (Ameha, 2008). They are the major suppliers of meat 
for rural communities, especially during periods of public festivals (Tsedeke, 
2007). The share of small ruminants to the total milk output is estimated at 
16.7% with the major production coming from goats (ILCA, 1991). 
Small ruminants provide 58% of the value of hide and skin production, 40% of 
fresh skins and hides production and 92% of the value of semi-processed skins 
and hides (ILCA 1993). MoA reported an estimated sheep skin output of 8.3 
million in the year 2000. The total annual output of 10.1 million sheep skins and 




Mekonnen, 2003). The offtake was increased in three years period, estimated to 
be about 35% for sheep and 38% for goats (Workneh, 2006). Sheep and goats, 
respectively, contribute 77 and 62 thousand metric tons from mutton and goat 
meat production, respectively (Ameha, 2008). The amount of skins reported 
might be underestimated because it may exclude the undocumented sheep and 
goats skins utilized locally. 
2.2 Small Ruminants Production and Husbandry system in Ethiopia 
2.2.1 Small Ruminant Production System 
Livestock production system of Sub-Saharan Africa (SSA) in general and 
Ethiopia in particular was classified by many authors using different context. 
Livestock production system of SSA was classified into two major types, 
namely traditional and modern production systems (Ibrahim, 1998; Tibbo, 2006) 
distinguished mainly through the three production factors (land, labour and 
capital). Zinash et al. (2001) identified three types of livestock production 
systems in Ethiopia; extensive pastoralist in arid and semi arid rangelands, 
integration of animals with cropping in rain-fed and irrigated areas and systems 
associated with perennial tree crops.  
Based on input-output flow, Tibbo (2006) reported sheep and goat production 
system of Ethiopia into two major categories and three different production 
systems. The first and the most common system is the traditional smallholder 
management system. Sheep and goats are kept as an adjunct to other agricultural 
activities along with other livestock species. The second, which is limited in 




system. When closely examined, these two broad categories could be further 
classified as three major different production systems; highland sheep-barely, 
mixed crop-livestock and pastoral and agro-pastoral production systems(Tibbo, 
2006; Solomon et al., 2008) characterized by different production goals and 
priorities, management strategies and practices, and constraints (Lebbie et al., 
1999). 
Based on the prevalent agricultural activity, Getahun (2008) reported four 
production system categories; small ruminant in annual crop-based systems 
(Northern, North-Western and central Ethiopia), small ruminant in perennial 
crop-based systems (mainly southern and south-western highlands), small 
ruminant in cattle-based systems (agro-pastoral and arid areas), and small 
ruminant dominated systems (pastoral and arid eastern and Northeastern areas). 
Crop/livestock mixed farming system is the predominant agriculture in Belesa 
Woreda of Amhara region. Livestock is one of the major livelihoods of the 
farming community of the Woreda (Tessema et al., 2003).  
Samuel (2005) reported livestock production system of Ethiopia into two broad 
categories; mixed crop-livestock production system in the highlands and pastoral 
production system in the low lands. Sheep and goats are reared in mixed crop-
livestock and agro-pastoral systems of Northern regions. However, the 
production system referring specifically for small ruminants was not reported. 
The Northern regions, eastern, south eastern, central and northern zones of 




sharing similar farming system and are generally categorized under the mixed 
crop-livestock production system of the highlands of Northern region. 
2.2.2 Small Ruminant Husbandry 
Farmers are practicing animal husbandry in different production systems and 
agro ecologies. In a mixed farming systems, small ruminants are confined and 
tethered in a wooden hut during the night and are only allowed grazing and 
browsing during the day under the supervision of a herdsman, particularly young 
men or women. The enclosure of livestock in huts or kraals is done mainly to 
protect them from theft and predation (Webb and Mamabolo, 2004; Tsedeke, 
2007). Until crops harvested, flocks are usually tethered and maintained under 
nutritional stress. During dry season almost all owners release their animals to 
roam around while during the rainy season animals are herded or tethered; 
tethering being more frequent for goats than for sheep (Jaitner et al., 2001). 
Tethering in dry season and herding in wet season is reported for Goma Woreda 
of Oromia region (Belete, 2009). A sort of individual herding or hiring a person 
for an individual family or a group of families was reported for western part of 
the country (Alganesh et al., 2003). Sheep fattening is a common practice in 
different parts of the country, though the degree of fattening and resource base 
differs markedly. Less than 39.0 % of the farmers owning small ruminants 
practice some form of fattening before marketing and majority of the farmers 
sale their animals early before attaining optimum market weight (Solomon et al, 




The major management practice used to obtain stability of structure is selling or 
slaughtering of males not required for other production functions, for home 
consumption and/or performance of rituals (Webb and Mamabol, 2004) and 
selling stock, supplementation and maintenance feeding as a strategy of 
management during drought (Alemu, 2008). Usually one or two bucks or rams 
are retained in the flock for breeding. In the central highlands of Ethiopia, 
pregnant ewes were housed separately during the last few weeks of pregnancy 
until about 2-4 weeks postpartum. Rams not required for breeding would be sold 
or castrated before puberty (Taye et al., 2009); usually taken out of service for 
castration or for sale at the eruption of the second pair of permanent incisors, 
unless the rams are exceptionally good (Agyemang et al., 1985). 
2.3 Reproductive Performances of Small Ruminants 
Reproductive performance is a prerequisite for any successful livestock 
production programme. Where farm resources are severely limited as it is often 
the case in SSA, reproduction failure is the first sign of decreased productivity 
(Mukasa Mugerwa et al., 2002). Reproductive traits are difficult to measure and 
are strongly influenced by management decisions, but are also of paramount 
economic importance (Notter, 2000). Flock reproductive rate also affects 
selection intensity and consequently the rate of genetic improvement in all traits 
under selection. Reproductive rate can be influenced by conception rate, litter 





The traditional free roaming management system allows year round breeding, 
with minimal purchased inputs (Kosgey et al, 2008). This creates a good 
environment for bucks and rams to service does or ewes any time, which is not a 
case in a controlled system under on station. On the contrary, uncontrolled 
breeding is complicated by diseases transmission and inbreeding when the bucks 
and rams are small in number. Poor reproductive performances of Ethiopian 
sheep and goats can be associated with genetic factors, poor management, 
seasonal fluctuations in feed resources and diseases (Mukasa-Mugerwa et al., 
2002). Season had significant effect on most reproductive traits including 
fertility, lambing rate and weaning rate. Age at first mating (puberty) affects 
reproductive efficiency. The age at which puberty is attained is determined 
largely by genotype and environmental factors like nutrition, season and climate 
(Getahun, 2008; Girma, 2008). In most sheep and goat breeds, achieving 40-
70% of the mature body weight is satisfactory for attainment of puberty. There 
are large variations in mean age at puberty between and within breeds, resulting 
from the genotype and post weaning nutrition. 
2.3.1 Age at First Parturition (AFP) 
Age at first parturition (AFP) can be recorded easily in a farmers stock. There is 
a big variation among production system and breeds for this trait (12-24 
months). These variations could be due to genetic and environmental differences 
(Getahun, 2008; Girma, 2008). Abegaz et al. (2002) reported age at first lambing 
of Horro ewes at 64.6-85% of their mature body weight. Most scholars, 




2.3.2   Lambing/ kidding interval (LI or KI) 
Parturition interval (Lambing/ kidding interval) refers to the number of days 
between successive parturitions. Reproductive efficiency is related to the length 
of parturition interval; i.e. doe/ewe with long kidding/lambing interval has lower 
reproductive efficiency (Ibrahim, 1998). At least three times kidding or lambing 
is expected per two years under normal circumstances (Girma, 2008). To attain 
this lambing or kidding interval should not exceed 8 months (245 days). There 
are reports on the possibility of attaining three parturitions from indigenous 
small ruminants in two years (Getahun, 2008) though LI of the traditionally 
managed sheep was influenced by various factors including previous litter type, 
parity and lambing season (Dibissa, 2000).  
2.3.3 Prolificacy /Litter size/ 
Litter size is a combination of ovulation rate and embryo survival, number of 
lambs or kids born per parturition. There is a positive relationship between litter 
size and age and litter size and parity An increase in ewe or doe weight (prior to 
mating) by 1 kg over the mean of the population results in an increase of about 
3.8% in litter size (LS) (Getahun, 2008; Girma, 2008). Litter size varies between 
1.08 and 1.75 with average of 1.38 for tropical breeds (Devendra and Burns, 
1983; Girma, 2008). Twin born ewes tended to produce more and heavier lambs 
than did those born single. Peak prolificacy generally achieved between 4 and 8 
years of age (Notter et al., 2000). The incidence of single, twin, triplet and 
quadruplet of 54.8, 39.8, 5.1 and 0.3%, respectively, was reported for goats of 




lambing, parity and weight of ewes at mating (Abegaz et al., 2002; Gemeda et 
al., 2002a; Berhanu and Aynalem, 2009).  
 2.3.4 Seasonality in Breeding 
Local breeds of sheep and goats in tropical conditions are either non seasonal 
breeders or exhibit only a weak seasonality of reproduction (Mukasa-Mugrewa 
et al., 2002; Girma, 2008). Reports indicated that 46% of sheep and 52% of 
goats exhibit uncontrolled mating in smallholder systems of Kenya (Kosgey et 
al., 2008). Conception peaks are observed in response to feed flushes or when 
crop residues are available. Lack of synchrony between the supply of, and 
demand for, nutrients can depress ewe or doe productivity. 
Sheep lamb year-round with a peak in October and November in traditional 
sector of Ethiopian highlands. Most conceptions take place in June and July, 
which is the beginning of the major rainy season and most lambs are born in 
November and December (Agyemang et al., 1985; ILCA, 1989). Devendra and 
Burns (1983) reported the highest (67.3%) kidding in April and the lowest in 
November (17.4%). 
A study conducted on reproduction and productivity of Horro and Menz ewes in 
the highlands of Ethiopia in different seasons indicated that ewes which lambed 
in the wet season had significantly higher weaning rate than those that lambed in 
the dry season (Mukasa Mugrewa et al., 2002). Mating of ewes in the dry season 
led to higher fertility than those mated in the wet season, probably because ewes 
came from the previous wet season with enough body reserves. Lambing in the 




to better grazing during lactation. There are reports for peak conceptions of ewe/ 
doe in response to feed flushes and when crop residues are available (Mukasa et 
al., 2002; Tatek et al., 2004). Mehlet (2008) reported the lowest mating during 
May, July, October and November while kidding during May-Sept, May being 
the highest for Arsi-Bale goats. Mengistie (2008) reported the peak lambing at 
August and February for Washera sheep. 
Tsedeke (2007) identified two possible breeding seasons, between November to 
January (major breeding season), and between April to June (minor breeding 
season), when relatively adequate nutrition is available for reproduction and 
access to breeding males, as rams and bucks roam freely. 
2.4 Estrus Synchronization Protocols used in small ruminants 
2.4.1 Hormones Controlling the Estrous Cycle 
The primary glands or tissues that control the estrous cycle are the 
hypothalamus, pituitary, ovary, and uterus. Each of these components of the 
reproductive system secretes chemical compounds called hormones, which 
regulate their own function, or the function of other components. Many 
hormones are involved in control of the estrous cycle, and their release into the 
bloodstream can be measured experimentally (Michael and Thomas, 2005; 
Soren et al.,2012).The major hormones, which are most commonly manipulated 
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(Adapted from Michael and Thomas, 2005) 
The  hypothalamus  controls  the  release  of  pituitary  hormones  by  releasing  
small  peptide hormones that travel down short blood vessels from the 
hypothalamus to the pituitary. The hypothalamic hormone, gonad tropic 
releasing hormone (GnRH) causes the pituitary to release luteinizing hormone 
(LH) and follicle stimulating hormone (FSH). The hypothalamus is affected by 




placenta. We generally think of the steroid hormones estrogen and progesterone 
as inhibitors of the hypothalamic secretion of GnRH, but a baseline level is 
necessary or stimulatory to GnRH secretion (Soren et al., 2012). Estrus 
synchronization programs use one or combination of three hormones: 
prostaglandins, progesterone and GnRH. 
2.4.2. Prostaglandins (PGF2α) 
Prostaglandin (PGF2α) is a naturally occurring hormone during the normal 
estrous cycle of a non-pregnant animal. PGF2α is released from the uterus 16 to 
18 days after the animal was in heat. This release of PGF2α functions to destroy 
the corpus luteum. The release of PGF2α from the uterus is the activating 
mechanism that results in the animal returning to estrus every 21 days. An 
injection of synthetic PGF2α will mimic the natural PGF release to cause CL 
regression. Synchronized regression of the CL will synchronize a decline in 
progesterone and result in the final growth of the dominant follicle to produce 
estradiol and behavioral heat (Michael and Thomas; 2005). In cyclic females, 
estrus occurs within 2 to 6 days after they are given intramuscular injections of 
prostaglandin F2α (Lutalyse®) or one of its analogues (ProstaMate®, 
Estrumate®, estroPLAN®, In-Synch®) (Islam, 2011). Females with a mature 
CL on their ovaries when they receive an injection of PGF2α will usually exhibit 
heat two to five days later. Thus, in order for PGF2α to be effective, females 
must be cyclic and in a responsive phase of the estrous cycle. The 
responsiveness of cows to PGF at various times in the cycle is diagrammed in 




Figure 2.1 Stage of the Estrous Cycle and CL Regression with PGF α 
 
 
                          Adapted from Michael and Thomas (2005). 
       2.4.3. Progesterone 
Progesterone is naturally occurring hormone that functions to maintain 
pregnancy. This hormone also “blocks” estrus and ovulation during the diestrum 
phase of the estrous cycle. Most importantly, providing a progestin will induce 
some pre-pubertal heifers and anestrous cows to begin cycling and to have a 
normal-length estrous cycle following the first ovulation (Michael and Thomas, 
2005; Salverson, 2005). 
2.4.4. Gonadotropin-Releasing Hormone (GnRH) 
GnRH or gonadotropin-releasing hormone (trade names Cystorelin®, 
Fentanyl®, Factrel® and Ova Cyst®), is a naturally occurring hormone that 
causes the release of other hormones (FSH, LH). One of these hormones affects 
follicle development on the ovary; and the other causes ovulation. Research 




cyclic females, the patterns of follicular development are altered, inducing 
ovulation. This treatment may induce estrus in 10 to 30 percent of anestrous 
females. GnRH treatment is not recommended for pre- pubertal heifers because 
these young heifers have not yet established fertile estrous cycles and have no 
reliable response to this hormone injection (Moreira et al., 2000; Richardson et 
al., 2002) 
2.5. Estrus Synchronization Protocols  
2.5.1. Prostaglandin (PGF2 α) 
2.5.1.1 .One shot prostaglandin 
Option 1: shows a single injection of prostaglandin is given to cyclic females, 
and then these females are bred as they express estrus. The disadvantage of this 
program is that one-third of the females will not respond to the injection, but the 
advantages are the lower cost of one injection and that females are only handled 
once other than for breeding (Islam, 2011). Second  one  shot  option  requires  
detection  of  estrus  before  any  prostaglandin  treatment  is administered. The 
producer detects estrus for 5 days and breeds each cow as she exhibits estrus. 
The cows that have not exhibited estrus by the fifth day are given an injection of 
prostaglandin, which should induce them to come into estrus in about 3 to 5 days 
(Michael and Thomas, 2005).  
Option 2: represents the greatest savings in cost and labor associated with 
treatments because only one injection is given and not all the cows will need it. 




number of cows that are cycling. During this 5-day period, approximately 20 to 
25 percent of the cows should show estrus (4 to 5 percent per day). All cows that 
are cyclic should show estrus within five days after the PGF injection. This is 
the most popular protocol that uses only PGF to synchronize estrus and can 
result in more than 90% of cyclic cows being bred during the first 10 days of the 
season. If 4 to 5 percent of the cows are not exhibiting estrus each day, then the 
cows are probably not cycling. This will allow time to evaluate the effectiveness 
of the estrous synchronization program. The disadvantage of this program is that 
it requires 5 days of accurate detection of estrus before prostaglandin treatment 
is administered. This program is recommended because of the opportunity to 
determine the reproductive status of the herd before animals are treated for 
synchronization (Islam, 2011). 
       Figure 2.2. One Shot Prostaglandin 
 
2.5.1.2. Two shot prostaglandin 
The  two  injection  programs  for  synchronization  with  PG  are  designed  to  





Option 1 uses two injections of prostaglandin spaced 14 days apart. Detection of 
estrus is not required before or between injections. All cycling cows should 
respond to the second injection regardless of what stage of the estrous cycle they 
were in when the first injection was administered. Remember the non-cycling 
cows will not generally respond to prostaglandin products. The advantage of this 
option is that more cows should come into estrus at any given time than with the 
one shot options. The disadvantage is that it involves the cost and labor of 
administering two injections of prostaglandin to all cows. This two-shot option 
has met with some inconsistent results. This may be due to the stage of the 
estrous cycle when cows were injected, or perhaps a high percentage of the cows 
were not exhibiting estrous cycles (Michael and Thomas2005; Păcală, et al., 
2009). 
Option 2 the second two-shot prostaglandin injection option is give the first 
injection, and breed all females exhibiting estrus and then give the second 
injection to only females that were not breed. This option lowers expense and 
handling, but results in two synchronized groups instead of one and a longer 
breeding period. Timed insemination instead of estrous detection may be used, 
but conception rates are generally lower than with estrous detection. Short-term 
calf removal may improve the response in cyclic postpartum cows (Michael   







Figure 2.3. Two Shot Prostaglandin 
 
 
2.6. GnRH-PGF2α Based synchronization protocol 
Prusley et al., (1995) reported that synchrony of estrus and fertility with a 
combination of GnRH and Prostaglandin are good for cyclic females and this 
combination may induce cyclist in cows experiencing postpartum anoestrus. The use 
of GnRH provides a means to standardize the pattern of follicular growth in a 
majority of animals. 
This is advantageous to avoid development of persistent follicles and for estrous 
control systems in which an injection is used to synchronize the time of ovulation for 
timed AI. GnRH is typically given the first day of a synchronization system to 




luteinization and/or ovulation of dominant follicles in the ovary. Through removal of 
the existing dominant follicle, the emergence of a new wave of follicles 
approximately two days later is achieved in most females (Michael and Thomas, 
2005; Islam, 2011). 
The initial GnRH injection (day 1; GnRH) is used to program follicle growth in 
cyclic females and to induce ovulation (to provide progestin pre-exposure) in 
anestrous females. The PGF2a (PG; day7) induces deterioration of CL that are 
present to cause a decline in progesterone. The second GnRH given on day 9-10 
encourages ovulation of dominant follicles that have been pre- programmed by the 
first GnRH treatment. The four systems for synchronization of estrus with GnRH-PG 
combinations are ovsynch, Co synch, select synch and hybrid synch (Islam, 2011).  
2.6.1.Ov-synch 
The Ovsynch program (Figure 2.4) calls for an injection of GnRH on day 1, an 
injection of prostaglandin on day 7, a second injection of GnRH on day 9 and then 
timed insemination on day 10. This program’s advantages are close-fitting 
synchronization of estrus, most females respond to the program and it encourages 
estrus in non-cycling cows that are at least 30 days postpartum. The program’s 
disadvantages are the relative expense and that females are handled three times 
before breeding. Short-term calf removal (48 hours) following the prostaglandin 
injection may improve the response in postpartum cows (Moreira et al., 2000; 










The CO-Synch program (Figure 2:5) calls for an injection of GnRH on day 1, an 
injection of prostaglandin on day 7 and then a second injection of GnRH with 
breeding on day 9. This program’s advantages are tight synchronization of estrus, 
most females respond to the program and  it  encourages  estrus  in  non-cycling  cows  
that  are  at  least  30  days  postpartum.  The program’s disadvantages are the relative 
expense and that females are handled twice before breeding, which is the only 
difference between CO-Synch and Ovsynch. Some females will show improved estrus 
response when 48 hour calf removal is utilized after the prostaglandin injection (Perry, 
2012). 





        2.6.3. Select-synch 
The Select-Synch program (Figure 2:6) calls for an injection of GnRH on 
day 1, injecting females not artificially inseminated with prostaglandin on 
day 7 and then estrous detection and breeding following  day 8.  Program 
advantages are lower cost and reduced handling compared with Ovsynch and 
CO-Synch. The primary disadvantage is the time required for estrous 
detection. Short-term calf removal combined with Select-Synch tends to 
show improved increased pregnancy rates (Richardson et al., 2002). 
Figure 2.6. Select-Sync 
 
2.6.4. Hybrid-synch 
The Hybrid-Synch program is a combination of the Select Synch and CO-
Synch protocols. This system calls for an injection of GnRH on day 1, an 
injection of prostaglandin on day 7 (cows not artificially inseminated) and then 
estrous detection and breeding from day 5 to 10. Females not observed in 
estrus from day 8 to day 10 are bred on day 10 and given a second injection of 
GnRH. This program has a lower cost and less handling compared with 




that Hybrid-Synch appears to have the highest conception rates among all 
GnRH/prostaglandin programs. No research has been conducted to evaluate 
the effectiveness of short-term calf removal combined with Hybrid-Synch at 
this time. The use of GnRH protocols in heifers has shown lower pregnancy 
rates than other types of protocols. If a progestin (CIDR) is added to a GnRH 
protocol, more desirable pregnancy rates can be attained (Richardson et al., 
2002) 
2.7. Advantages of a Successful Estrous Synchronization 
There are several advantages to a success estrus synchronization program. The 
application of techniques and practices to ensure genetic improvement in 
livestock is referred to as assisted-reproductive technologies (ARTs) (Rahman 
et al.,2008; Abecia et al., 2012; Amiridis and Cseh 2012). Oestrus 
synchronization is one of such reproductive management technologies that 
enable concentrated breeding that ensures uniform kid crop and proper 
management of pregnant does. With this technology, farmers are able to use 
more efficiently complementary techniques for reproductive management, 
including artificial insemination (AI), multiple ovulation and embryo transfer 
(MOET), such that genetic material is more easily obtained or transferred 
domestically and internationally (Wildeus, 2000; Baldassarre and Karatzas, 
2004). Exogenous hormones are used to modify the physiological chain of 
events involved in the sexual cycle, while the non-hormonal methods of 
oestrus synchronization involve the use of light control or exposure to a male. 




phase, which is of longer duration and more responsive to manipulation 
(Wildeus, 2000; Holtz, 2005). It is essential that any oestrus synchronization 
technique should not only establish synchrony, but also ensure reasonable 
levels of fertility in the synchronized cycle (Rahman et al., 2008; Abecia et al., 
2012). The advantages of oestrus synchronization in goats include, amongst 
others, better oestrus detection, increased application of AI, MOET, shortening 
of kidding intervals, concentration of kid crop, improved management of 
pregnant does, induction of puberty in doe lings and the more efficient use of 
labour and animal facilities (Rahman et al., 2008; Abecia et al., 2012;, Abecia, 
2011). Importantly, oestrus synchronization is vital in does because there exists 
some variability in the duration of both the oestrous cycle and oestrus; and, 
especially, because oestrus detection cannot be accomplished safely without a 
buck. Does are in oestrus when they stand to be mounted by a buck. In 
addition, creamy vulval discharge may be observed during oestrus in oestrual 
goats Melican et al., 2008. It is important to note that the effectiveness of an 
oestrus synchronization programme depends on many intrinsic and extrinsic 
factors (Melican et al., 2008). 
To avoid problems when using estrus synchronization, females should be 
selected for a program when the following conditions are met : adequate time 
has elapsed from calving and the time synchronization treatments are 
implemented (a minimum of 40 days postpartum at the beginning of treatment 
is suggested);  cows are in average or above-average body condition (scores of 




replacement heifers are developed to pre breeding target weights that represent 
at least 65 percent of their projected mature weight; and  reproductive tract 
scores (RTS) are assigned to heifers no more than two weeks before a 
synchronization treatment begins (scores of 3 or higher on a scale of 1 to 5) 
and at least 50% of the heifers are assigned  RTS of 4 or 5 (Patterson et al., 
2003). 
2.8. Management Considerations 
Estrous synchronization programs require good management, regardless of what 
protocol is used. Animals must be on good nutrition and herd health programs. 
Adequate animal handling facilities must be available to restrain goats safely for 
injections and breeding. Pay attention to safety concerns when handling estrous 
synchronization products. Women of childbearing age and persons with 
respiratory problems, such as asthmatics, need to be particularly cautious when 
handling these products and may be best advised to avoid contact with these 
products altogether (Soren et al., 2012). 
Injections must be administered using the proper technique, product dosage, and 
timing. Be sure to follow label directions for storage and use, noting any 
refrigeration requirements and shelf life limitations. Some products used in 
estrous synchronization protocols may not be available at all local agricultural 
supply retailers and may instead need to be ordered in advance. Effective heat 
detection programs must be implemented when heat detection is required in the 




The most common failure of estrus synchronization and breeding programs is 
poor attention to detail. Neglecting crucial management practices, such as 
nutrition, record keeping, selection and fertility of Male (sir), heat detection and 
timing of estrus synchronization protocols, generates poor results. Therefore, 
attention to detail is the key to having a successful estrus synchronization and AI 























CHAPTER 3: MATERIALS AND METHODS 
3.1. Descriptions of study area 
The study was conducted in “Kilte Awlaelo” District, Eastern administrative Zone 
in the Tigray Regional state. It is located about 820 km North from Addis Ababa 
(Capital city of Ethiopia). The Altitude of the area varies from 1340 to 2200 m 
a.s.l. Annual rainfall ranges between 350-700 mm, falling mainly from July to 
September. The pattern and distribution of the rainfall is erratic and uneven. 
Average temperature ranges from 21-29°C. The vegetation can be characterized 
as being semi-arid, shrubs dominated by various acacia species with a sparse 
ground cover of annual grasses. The district is characterized by long dry season 
lasting from October to June . 






3.2 Sample size and sampling Techniques 
Sixty four (n=64) non-descripte puluriparous local does between 1st and 4th 
kidding, weighing between 25 -40kgs was selected for this study. All the does 
was maintained by free range grazing system by the farmers and free from any 
genital diseases. The does were kidded at least 60 days before the starting of the 
experiment. The experiment was conducted in the breeding season 
3.2.1. On-farm flock monitoring 
For the experimental study, one rural kebeles (PA) was purposively chosen in the 
semiarid part of the district based on goat population. From the kebele (PA), eight 
households who owned local Goats with good body condition was purposively 
selected and the flocks were monitored. All animals in the flock was identified 
with plastic ear tags applied at the beginning of the research. 
The age and parity of does in the flock was determined by dentition and 
information from owners at the beginning of the monitoring. Animals were 
maintained under traditional management system. They were graze in a 
communal grazing land during the whole day and housed in the night times but at 
the time of treatment for the purpose of close follow-up. Animals were kept as per 
their group of treatment in the Farmers Training center (FTC) of the PA. This was 
made by common understanding with the owners and administrators of the PA. 
Selected animals were de-wormed and sprayed for internal and external parasite 
control before the start of treatment. Animals were selected with the history of 





Breeding was by hand mating with Begait bucks on the breeding season (autumn) 
i.e controlled, after treatment and assessment of necessary data’s (response to the 
treatments) animals were allowed to go to their home and follow up for pregnancy 
was continued until diagnosed pregnant and giving birth (parturition).   
3.2.2. Questioner survey 
Pre-tested semi-structured questionnaire was administered to collect baseline data 
on the perception of farmers on the technology to be used and different small 
ruminant husbandry practices, including management, breeding, feeding, age at 
puberty, age at first kidding, major reproductive problems, veterinary service and 
vaccination in the study area. A total of 120 farmers, 30 households from each PA 
were purposeful interviewed. Sampling was randomly in the household to avoid 
biases in all the PAs. Information that was obtained during the interview entered 
in SPSS version20 soft ware and analyzed using SPSS version20 
3.2.3. Grouping of Study Subjects 
The does was divided into four groups comprising of 16 does and four replication 
treatmentin each group as mentioned below. 
Group I– control (n=16)for all farmers 
Group II– double PGF2α at the time interval of 14 days (n=16) for  all farmers 
Group III– GnRH--7 days--- PGF2α  9 days --GnRH (n=16)  for all farmers 




3.3. Experimental design and treatments 
The Group I – all the 16 (from different farmers) does were observed for natural 
heat symptoms and hand mating was done. 
Group II – irrespective of the stage of the cycle all the 16 does get the first dose 
of PGF2α at the rate of 125μg as total was given as 0.5 ml injection 
(Cloprostenol). Animals which were coming into heat was  not be hand mated. A 
second dose of PGF2α as mentioned above was given 14 days after the first 
PGF2α injection. 8 – 18 hrs after the second dose of  PGF2α injection all the 
animals were observed for heat symptoms and hand mating was done by a fertile 
Begait buck. 
Group III - first GnRH injection was given to all the 16 does at the rate of 10μg 
(2ml of Receptal). After 7 days of the GnRH Injection PGF2α was given at the 
dose rate as mentioned in Group II. The second GnRH injection was given at the 
rate of 10μg on day 9 after the PGF2α injection. On 10th and after that the does 
was observed for heat signs and hand mated. 
Group IV– GnRH at the dose rate of 10μg was given to all the 16 does and 
PGF2α at the dose rate of 125μg (0.5 ml) of Cloprostenol injection was given 
after 7 days of the GnRH injection on day 9th and 10th after the injection of 
PGF2α, animals was checked  for estrus and hand mating was done. In all the 
groups, the percentage of animals which were coming into heat and the 
percentage of conception and pregnancy was calculated. All the hand mated 
animals were subjected for early pregnancy diagnosis by progesterone kit 




confirmed by subjecting all the hand mated animals to abdominal palpation 
method starting from the  90th day of gestation. 
Figure 3.2. Group of treatment                                                          
2nd group     PGF2α                                                           PGF2α 
                 0 1   2   3   4   5   6   7   8   9    10   11 12   13   14   15   16   17                                                                                                    
                                                                             
3rd group GnRH                  PGF2α      GnRH 
                  0   1   2   3    4   5   6   7        8          9      10    11   12  13  14 15  
4th group            GnRH                          PGF2α 
                             0       1   2   3    4   5    6      7   8   9   10   1112 13 14 15 16 17  
3.4. Data Collection Methods 
To get the necessary information about this study area primary and secondary data 
was used.  A primary data was obtained from the experiment in the study or 
sample respondents and secondary data was obtained from:- questioner survey 
agricultural office, relevant stakeholders and published and unpublished 
documents to supplement primary data. Data was collected quantitatively and 
qualitatively. 
3.5. Data Analysis Procedures 
The collected data was entered in to computer spread sheet Excel and summarized 
in tables and figures, forms; and analyzed using both quantitative and qualitative 









SPSS version20 software. Models for evaluation of synchronized local goat was 
as fellows ’Dependent = estrous response (expression) and Conception 
(pregnancy) rate, Independent variables= Body condition score, parity, age, liter 









































CHAPTER 4: RESULTS 
     4.1. The General Socio-economic Characteristics of Respondents 
The socio economic characteristics of the respondents presented in the Table1 indicated that 
majority (92.5%) of the respondents were males while the rest 7.5% were females. The 
educational status of the respondents were illiterate (58.3%), grade 1-7(33.3%) and grade8-
12(8.3%).This indicates that majority of the respondents were illiterate. The presence of 
literate respondents could be considered as an opportunity for easily training and accepting of 
improved management practice of livestock and other agricultural activities (Tassew and 
Seifu, 2009). 
Table 4.1. Socio-economic Characteristics of respondents 
Parameter Number of respondents Percent 
Sex   
Male 111 92.5 
Female 9 7.5 
Age   
 16-30 years 6 5 
31-60 years 113 94.2 
Above 61 years 1 0.8 
  Educational level   
Illiterate 70 58.3 
Grade1-7 40 33.3 
Grade 8-12 10 8.3 
 
 4.2. Marital Status, Farming Activity and Production System of the 
Respondents 
In the study area most of the respondents were married (93.3%) while single (5.8%) and 




and mixed farming (49.2%) whereas only 7.5% for livestock production. The current 
study indicates that 90.8% of the farmer practice extensive system of production in the 
area. 
Table4.2: Martial status, farming activity and production system of the respondents 
Parameters Number of 
respondents 
Percent 
Marital status   
Married 112 93.3 
Single 7 5.8 
Divorce 1 0.8 
Major  farming 
activity 
  
Livestock  9 7.5 
Crop  52 43.3 




Intensive 5 4.2 
Semi-intensive 6 5 
Extensive 109 90.8 
 
4.3.  Most Important Animals Reared in the Households 
Livestock species kept in the study area were goats, cattle and sheep with difference in 
their importance; which may indicate the importance of those particular animals in the 
area. According to the respondents, the most important animals reared in the study area 
were goat, local cattle and cross cattle breeds which ranked 1st, 2nd and 3rd respectively. 
Goats were dominantly reared in the area because of the suitability of the grazing land 
and availability of browse species, shrubs and acacia trees. 
4.4.  Housing of Goats in the Study Area 
Housing is one of the major goat husbandry activities practiced in goat rearing areas 
which protect from extreme temperature, rain, wind, predators and theft. Majority of the 




According to the respondents treated wood (2.5%), Iron sheet (1.7%) and bricks (0.8%) 
were rarely used for building goat houses. Most of the respondents 54.2% use solid wall 
for housing form in goat houses. Majority of the farmers (92.5%) have separate house for 
their goats. This indicates they did not house their goat together with other animals.  
Table4.3 .Housing of goats  
Parameter Number of respondents Percent 
Materials used for housing   
Untreated wood 85 70.8 
Treated wood 3 2.5 
Iron sheet 2 1.7 
Bricks 1 0.8 
Mad 29 24.2 
Form of housing   
Roof 4 3.3 
Solid wall 65 54.2 
Concrete floor 2 1.7 
Wooden floor 6 5 
Earthen floor 43 35.8 
Separate house for their goats 
Yes 111 92.5 
No 9 7.5 
 
4.5.  Major Crop residues and Feed Supplements 
Goat feed supplementation was rarely (9.2%) practiced in the study area in any season. 
According to the respondents in the study area, feed supplementation for goats was 
prioritized based on the reproductive status, body condition, health condition, age, 
candidate goat to be slaughtered or sold in the near future and season of the year. 
Accordingly, newly kidding does (to initiate milk production for the kids and household 




near future were given highest priority to be supplemented, mostly in  winter and spring. 
Most of the goats herded in the area graze freely (95.8%) in the grazing land. Barely 
straw (1.7%) and wheat straw (2.5%) were the major roughages used rarely for their 
goats. Wheat middling (5.8%), wheat bran (4.2%) and commercial concentrate were the 
most common goat feed supplements in the study sites.   
Table4.4. Farmer’s perception on feed supplements 




Yes 11 9.2 
No 109 90.8 
Major roughages   
Barely straw 2 1.7 
Wheat straw 3 2.5 
Free grazed 115 95.8 
Supplements   
Wheat bran 5 4.2 




Season of supplementing 
Winter 10 8.3 









4.6. Water Sources, Water Quality and Watering 
In the study district, River water (65%) was the main source of goat watering, especially 
in dry season (Table 4.5).  
Table4.5. Source of water, distance to the nearest watering point, watering and frequency 
of watering 
 
Parameter Dry season  Wet season 
Number of 
respondents 
Percent Number of 
respondents 
Percent 
How goats were 
watered 
    
Animals go to 
water 
59 49.2 113 94.2 
Water is fetched 61 50.8 7 5.8 
Source of water     
Bore hole 5 4.2   
Dam 11 9.2 66 55 
River 78 65 53 44.2 
Water wall 4 3.3   
Spring 1 0.8   
Municipal(Piped) 21 17.5 1 0.8 
Distance to water point 
At household                2   1.7 
 
52 43.3 
Less than 1Km 21 17.5 68 56.7 
From1-5Km 96 80.0   
From6-10Km 1 0.8   
Frequency of watering 
Freely available 1 0.8 119 99.2 
Once a day 119 99.2 1 0.8 
Water quality     
Good 89 74.2 26 21.7 
Muddy 20 16.7 80 66.7 
Salty 10 8.3 9 7.5 
Smelly 1 0.8 5 4.2 
 
 
Majority of the respondents watered their animals by travelling to the water source 
(49.2%) and fetching water (50.8%) during the dry season in the study area. Whereas in 




points in a short distance. Majority (80.0%) of the respondents in the Kilte-awlaelo 
district watered their goat in nearby water resources in less than 5Km during the dry 
season. Whereas relatively less proportion of the respondents watered their goats at 
household and less than 1Km in the wet season. 
 
Since water is freely available everywhere during the wet season, majority (99.2%) of the 
respondents indicated that their goat can freely access water all the day time. On the other 
hand very small proportion of respondents (0.8%) reported that their goat can freely 
access water during dry season. During dry season most (99.2%) of goat keepers watered 
their goat once per day. More proportion of the respondents reported the quality of water 
as good (74.2%) in the dry season and 66.7% of them reported as muddy in the rainy 
season. 
4.7. Herd Trend, Mating System and Access to Veterinary Services 
The majority of the respondents (95.8%) reported livestock trend is increasing especially 
the goats in the study area (Table 4.6). The farmers use uncontrolled mating system 
(95%) to breed their goat breeds. Most of the respondents (99.2%) have an access to 
government veterinary services. 
Table4.6.Trend within the herd, mating system and access to veterinary services 
Parameter Number of respondents Percent 
Trend within herd   
Increasing 115 95.8 
Stable 2 1.7 
Unknown 3 2.5 
Mating system   
Uncontrolled 114 95 
Hand mating 1 0.8 
Group mating 5 4.2 
Access to veterinary services 
Government veterinary 119 99.2 





 4.8. Mass Synchronization and Disease Control Status of the Respondents 
According to the respondents, the knowledge (7.5%) and participation (5.8%) of the 
farmers on cattle mass synchronization is very low.  Majority (97.5%) of the respondents 
were dissatisfied by the mass synchronization program in the study area. This is due to 
the poor pregnancy rate (57.5%) and poor heat induction (27.5%) as reported by the 
respondents in the study area. 
 Table4.7. Farmer’s perception on mass synchronization and disease control status  
 
Parameter Number of respondents Percent 
Knowledge on mass synchronization in cattle   
Yes 9 7.5 
No 111 92.5 
Participation of mass synchronization in cattle   
Yes 7 5.8 
No 113 97.5 
Satisfaction by the mass synchronization program   
Yes 3 2.5 
No 117 97.5 
Reasons for the dissatisfaction by mass synchronization 
Poor pregnancy rate 69 57.5 
Poor heat induction 33 27.5 
 
4.9.  Effect of Treatment and Other Factors with Different Estrus 
Synchronization Protocols in Ethiopian Local Goats 
4.9.1.  Onset of Estrus in the Treatment Groups 
 
From 48 does treated with double PGF2alpha, GnRH-PGF2alpha-GnRH and GnRH-
PGF2alpha, 13(81.25%), 13(81.25%) and 12(75.00%) respectively does who manifested 
heat have an average heat estrus response time of 13.92+3.10, 27.35+5.14 and 
13.87+1.72 hours respectively. While in the control group 8(50.00%) of the does who 
responded heat have an average estrus duration time of 10.89+2.91 hours. There is a 






Table4.8. Mean Onset of Estrus Time in Hours with in Different Treatment Groups  
 
Type of Treatment- 
 
N (%)  Mean+SEM Min Max F P-value 







Double PGF2alpha 13(81.25%) 13.92+3.10b 3.00 30.55 
GnRH-PGF2alpha-GnRH 13(81.25%) 27.35+5.14a 3.00 54.00 
GnRH-PGF2alpha   12(75.00%) 13.87+1.72b 5.30 24.30 
Overall 46(71.875%) 17.18+2.02 3.00 54.00 
 
4.9.2. Duration of Estrus Response Time in the Treatment Groups 
 
From the 64 experimental does which were control 8(50.00%), double PGF2alpha 
13(81.25%), GnRH-PGF2alpha-GnRH 13(81.25%) and GnRH-PGF2alpha 12(75.00%) 
groups of does manifested heat have an average duration of  estrus time 199.23+49.85, 
34.97+3.74, 36.57+2.78 and 48.90+1.61 hours respectively. The control group has longer 
duration of heat than the other treatment groups. There is a higher significance (p<0.05) 
difference between the control group and other treatment groups.  
Table4.9. The mean duration of estrus in hours in the treatment groups  
 
Type of Treatment N (%) Mean+SEM Min Max F P-value 







Double PGF2alpha 13(81.25%) 34.97+3.74b 18.30 54.30 
GnRH-PGF2alpha-GnRH 13(81.25%) 36.57+2.78b 18.30 49.45 
GnRH-PGF2alpha   12(75.00%) 48.90+1.61b 38.00 57.54 









4.9.3. Estrus Response and Conception Rate in the Treatment Groups 
The overall estrus expression rate and conception rate in the study area was 46(71.88%) 
and 34(73.91%) respectively. The conception rate among the control and treatment 
groups were 4(50%), 8(61.54%) 11(84.61% and 11 (91.67%) respectively, pregnancy 
was confirmed latter after 90days of gestation by abdominal palpation and external signs 
of pregnancy. The results showed that, conception rate based on non-return rate following 
mating determined after 30-60 days post mating and early pregnancy diagnosis was 
carried out using PREGTON pregnancy examination test.  
 
Table4.10. Estrus Response and Conception in the treatment groups   
 
Type of Treatment Estrus response N 
(%) 
Conception Positive N 
(%) 
P-value 
Control 8(50.00%) 4(50.00%)  
 
0.054 
Double PGF2alpha 13(81.25%) 8(61.54%) 
GnRH-PGF2alpha-GnRH 13(81.25%) 11(84.61%) 
GnRH-PGF2alpha     12(75.00%) 11(91.7.00%) 
Overall 46(71.88%) 34(73.91%) 
 
4.9.4. The effect of treatment with different Estrus Synchronization 
Protocols on Number of Births 
The overall number of births as single, twin and triplets in the study area was 
14(41.18%), 19(55.88%) and 1(2.94%) respectively. The present study showed that 
4(100.00%), 6(75.00%), 2(18.18%) and 2(18.18%) from control, double PGF2alpha, 
GnRH-PGF2alpha-GnRH and GnRH-PGF2alpha treatment groups give single births 
respectively. 2(25.00%), 8(75.73%) and 9(81.81%) from double PGF2alpha, GnRH-




while 1(9.09%) of the does in GnRH-PGF2alpha-GnRH treatment group gives triplets. 
The control group has the lowest number of births from all the treatment groups. This 
indicates that the double PGF2alpha, GnRH-PGF2alpha-GnRH and GnRH-PGF2alpha 
treatment groups increase the number of births as well as birth of twins.  
The GnRH-PGF2alpha-GnRH treatment gives higher number of births than the control, 
double PGF2alpha and GnRH-PGF2alpha treatment groups by giving 1(9.09%) of 
triplets. Among the treatment groups GnRH-PGF2alpha-GnRH and GnRH-PGF2alpha 
has more number of young ones, than the double PGF2alpha treatment group. 
 
Table4.11. Number of births given in the treatment groups 
 
Type of Treatment No of 
Animal 
pregnant (%) 











Double PGF2alpha    8(61.54.00) 6(75.00) 2(25.00) 0(0.00) 
GnRH-PGF2alpha-GnRH 11(84.61) 2(18.18) 8(72.73) 1(9.09) 
GnRH-PGF2alpha 11(91..70) 2(18.18) 9(81.81) 0(0.00) 





4.9.5. The Effect of Parity on Mean Duration of Heat Estrus Time  
The overall mean duration of estrus expression time in all parities was 17.18+2.02 hours. 
The time duration of heat expression in parity 1, 2, 3 and 4 was 18.24+4.73, 14.13+2.97, 
17.53+3.34 and 20.57+6.69 hours respectively. The current study indicates that time 
duration of heat expression in parity 4 was slightly longer than the other but it does not 
have any effect on conception rate of the does.  
 
 
Figure 4.1 Effect of Parity on Mean Duration of Heat Estrus Time 
 
4.9.6. The Effect of Body Condition Score on Mean Duration of Estrus Time  
The overall mean duration of heat estrus time with regard to body condition score was 
17.18+2.02 hours. The duration of heat expression time in body condition score 3, 4 and 












have slightly shorter duration of heat expression time while body condition score 4 have 
longer duration of heat expression time as compared to body condition score 3. 














4.9.7. The Effect of Parity on Mean Onset of Heat (Estrus) Time 
The overall mean onset of estrus expression time in all parities is 67.62+12.28 hours. The 
time of onset of heat expression in parity 1, 2, 3 and 4 was 59.98+21.43, 97.02+39.05, 
60.87+9.73 and 38.53+3.82 hours respectively. Parity2 has longer onset of heat estrus 
time (97.02+39.05 hours) than parity 1, 3 and 4. Parity 4 have shorter (38.53+3.82 hours) 
onset of heat expression time than the other parities. 
 
 
Figure 4.3. Effect of Parity on Mean Onset of Heat Estrus Time 
 
4.9.8. The Effect of Body Condition Score on Mean Onset of Estrus Time 
The overall mean of onset heat estrus time with regard to body condition score was 












was 57.03+14.58, 67.24+19.64 and 93.68+42.25 hours respectively. Body condition 
score3 have slightly shorter onset of heat expression time while body condition score5 
have longer onset of heat expression time as compared to body condition score4.    
 
 











CHAPTER 5: DISCUSSIONS 
From the study, regardless of the age and parity, it was observed that there was 
significant difference between the treatment groups to estrus response of the does 
(p<0.05). Other study by Rivas-Munoz et al., (2013) revealed that parity number 
of does will influence estrus response express by the does. In this research, it was 
observed that two groups, double PGF2α and GnRH - PGF2α – GnRH treated 
does (81.25% each) showed the greater estrus response followed by GnRH – 
PGF2α (75%) and least shown by control group does (50%). However, higher 
estrus responses (100%) have been reported by Hashemi et al., (2006) in sheep 
than the present study (81.25%) in goat breed. The differences between the 
findings may be due to differences in the breed and hormones protocol in which 
the studies were executed.  
In this experiment, all the does with the unknown estrus cycle phase were estrus 
synchronized. In does, the more responsive estrus was observed via the 
manipulation of the luteal phase that is double PGF2α and GnRH - PGF2α. This 
result is in contrast with the Fonseca et al. (2005) who reported the mean duration 
of estrus of goats treated with gonadotropins for eCG (20.7 h) and hCG (18.8h) 
but was slightly lower than Ahmed et al. (1998) who reported duration of estrus 
superior to 30h with the same treatment. The maximum onset of estrus time in 
this study were recorded as 26.30h, 30.55h, 54.00h and 24.30h for control, 
doublePGF2α,  GnRH – PGF2α – GnRH and GnRH – PGF2α respectively. The 




estrus for the gonadotropins eCG (48.0 h) and hCG (46.2h).  In term of does body 
condition score, the overall mean duration of estrus time with regard to body 
condition score was (17.18+2.02h for BCS 3, 19.52 + 2.80 for BCS 4 and 
11.99+2.78 for BCS 5) of does that showed estrus response and the time elapsed 
from the onset of estrus to end of estrus that is the duration of estrus was recorded 
shorter in the does with BCS 5 this showed this body score is suitable for 
breeding the does (Ungerfield and Sanchez-Davila, 2012; Esteves, et al.,  2013).  
Raymundo et al., (2010); Morgan-Davies et al, (2008); also suggested that the 
optimum estrus response is achieved by doe in good condition score. In contrast, 
Silva et al., (2011); Raymundo et al., (2010) stated that the body score of African 
goat does not effect on its reproductive performances. The response to GnRH is 
dependent upon the stage of the cycle at which it is administered (Geary et al. 
2000; Alminer et al. 2005). A combination of GnRH, progestagen sponges and 
PGF2a can be effective in synchronizing estrus and improving fecundity in goats. 
The administration of a progestagen source between the GnRH and PGF2alpha 
treatments may be effective in delaying estrus and ovulation and allowing for 
better synchrony (Lamb et al. 2001). Greater number of multiple births was 
`observed in GnRH-PGF2alpha-GnRH and GnRH-PGF2alpha treatment groups 
than the double PGF2α and control groups. 
This experiment showed that there is significant differences between treatment 
groups and the onset of estrus in hours to the interval between the introductions of 
buck to the onset of estrus (p<0.05). The study conducted revealed that the 




(p>0.05). However, Simoes et al.,(2008); Véliz et al.,(2002); and Lehloenya and 
Greyling, (2010) stated that parity influence onset of estrus in goats. There were 
significant different between time interval from the last hormone injection to 
onset of estrus in the indigenous goats (p< 0.05). From this experiment, 
primiparous (parity2) does showed the shortest estrus interval from the last 
injection of the hormone followed by nulliparous (parity1) does, while 
multiparous does showed the longest interval mean  (18.24 ±4.73 h, 14.13 ±2.97 h 
and 20.57 ± 6.69 h respectively). This was supported by Simoes et al., (2008); 
Véliz,et al., (2002) that revealed estrus interval in nulliparous does after last 
treatment was introduced is shorter (12.16 ± 0.9 h) as compared to multiparous 
does (15.66 ± 1.0 h). However, Lehloenya and Greyling, (2010); Simoes, et al 
(2008) revealed the younger does exhibit the longer time interval from CIDR 
withdrawal. In adult multiparous does showed the longest time interval which is 
at 20.57. ± 6.69 h which is significantly longer than observed in both nulliparous 
and primiparous does (18.24 ± 4.73h and 14.13 + 2.97h). This case may be due to 
the reaction of the young does toward the introduction of the exogenous hormone. 
This showed parity effect manifestation of certain estrus sign. In addition, there 
was no significant difference between body score and estrus sign; vocalization, 
tail flagging, seeks out buck, frequently urinate, stand to be mounted and mount 
the other doe (p> 0.05). Study conducted by Simoes et al.,(2008); Véliz,et al., 
(2002) revealed that does parity influence the estrus behavior response. There 
were variations in the intensity of visible sign of estrus and these were due to the 




until estrus reach, estrogen increase blood supply to the estrus as well as increases 
in uterine turgidity, relaxation of cervix, increase of cervical mucus production, 
quantity of endometrial glandular cells and lead to the initiation of estrus 
behavior. Hence, if estrogen level is reduced, estrus symptom manifestation will 
be effected or short estrus duration occurred (Fonseca, et al., 2005). 
Luna-Orozco et al.,2008;  Khalifa, et al ., 2010; suggested that only multiparous 
does 100% success exhibit sexual behavior while 95% observed in nulliparous 
does. This showed that estrus behavior manifestation in multiparous does were 
greater than in nulliparous or the younger does (Khalifa,et al., 2010). However, in 
the present study hormonal applications by Ovsynch protocol were responsive in 
synchronizing estrus in local indigenous does and hence, 100% does showed 
sexual behaviour regardless of parity. Body score of goats indicates its nutritional 
status and this nutritional status reflect the body reserves that function as basic in 
growth and activity (Wildeus, S., 2000). Does that subjected to plane of nutrition 
respond better in term of expression of estrus behavior than does that faced 
nutrition stressed (Price, 1985). In goat manifestation of estrus, the estrus sign are 
well exhibited and hence, it is convenience to detect estrus by visual observation 
in goat compared in cattle (Price, 1985). From this experiment, it clearly showed 
that the most reliable estrus sign were frequent urination, swollen/red vulva, 
restlessness, mounting and seeking buck as does within this treatment group 
pronounced the signs. However, according to Amin, M.R., (2012), the most 
reliable estrus sign is stand to be mounted. Battaglia, (2001); Koyuncu, M and 




Estrus sign between cattle and goats were almost similar but however, goat does 
not frequently as cattle to stand to be mounted but commonly seek out buck. This 
is supported by (Fonseca, et al., 2005; FAO, 2002) who, stated that estrus 
observation during the day influence the estrus sign manifestation as most of 
mounts occurred at night. In this research, buck was only introduced during the 
daytime and it is undetectable as the observations only occur in daytime. Besides, 
physiological influence is one of the factors that able to prevent estrus.  
In this experiment, conception rate were determined by observing the non-return 
to heat of does and also by conducting pregnancy diagnose using PREGTONE- 
Ultrasonic Pregnancy examination test (PREG-TONE- Pregnancy detector). The 
does non-return to heat mainly determined based on its physical appearance. 
Among the treatment groups by observing does non-return heat, does treated with 
Ovcynch (GnRH- PGF2α) show the highest conception rate (91.70%) as 
compared to double PGF2α treatment group (61.54%). However, conception rate 
and estrus response not differ significantly (p >0.05). This may appear as 
observation on does non-return heat is considered unreliable as does may showed 
non-return heat sign due to uterus and ovaries pathologic condition as well as 
because of infertile does and long anestrus period in breeding season. Besides, 
does also exhibit estrus sign due to pregnancy and hence, missed estrus sign 
observation may occur (Snyman, M.A., 2010). The present result showed that 
estrus response and conception was higher in double PGF2alpha, GnRH-
PGF2alpha-GnRH and GnRH-PGF2alpha treatment groups However, there is a 




comparison. Hence, from this study, the overall conception rate after 
synchronized estruses by different protocols were 73.91% and supposedly, estrus 
synchronization technique beneficial improving does conception rate at more than 
90% (Dawson, L.J., 1999).  However, the success is basically depends on the 
breed type, production stage and environmental factors as well (Whitley, N.C and 
D.J. Jackson, 2004). The animal will conceive mainly control by the hormonal 
interaction and this is referred as internal stimuli. However, external stimuli such 
as day length changes, the presence or absence of buck also the factors that 













CHAPTER 6: CONCLUSION AND 
RECOMMENDATIONS 
6.1. Conclusion 
In conclusion the results of present study show that the fertility, fecundity, 
conception and pregnancy rate, the variability in the length of the estrus 
cycle and estrus duration has necessitate the use of estrus synchronization in 
the reproductive management of goats. The outcomes of the present study 
shown that, there is a greater variation among the control group and other 
treatment groups in estrus response, duration, conception and pregnancy rates. 
From this research, it has been found that parity and body condition score of local 
(indigenous) breed of does were not significantly influence on estrus response, 
onset to estrus and estrus duration. It has been found that does were onset to estrus 
differently with mean onset duration at less than 30 h. In term of estrus response, 
onset to estrus and estrus duration, does that had kidded once showed better 
performance with highest estrus response, short interval from last treatment 
(hormone injection) to onset of estrus with longer estrus duration compared to 
does that had kidded more than one time and does that never kidded. This showed 
that young mother were more potential in term of reproductive performance. 
Additionally, treatments with prostaglandin (PGF2α) with combination to 
Gonadotropin hormones (GnRH) causes significant effects on conception and 




estrus sign found were swollen and red vulva, restlessness, vulva discharge 
mounting and seeking does to buck. Additionally, both parity and body condition 
score has significant effect on does conception rate and fecundity or prolificacy of 
the does. This study clearly showed that body condition of the animals and their 
age (parity) are the sole indicators that need to be considered in conducting or 
manipulating the breeding program. However, parity and BCS of does not 
influence estrus response, onset of estrus and estrus duration but influenced 
certain estrus sign and conception rate. The Ovsynch treatment appeared to be 
similar to the double PGF protocol in terms of the reproductive response. 
However, this needs to be tested on a larger herd size. Furthermore, it would seem 
that the use of combination of GnRH and PGF2α improves some reproductive 
traits in local goats.  
Over the last three decades, many attempts have been made at assessing the 
response of goats to various oestrus synchronizing agents and protocols elsewhere 
in the world. However, the low availability of these pharmaceutical agents and 
cost preclude the widespread use of oestrus synchronization technique in goat 
production in our country. The inclusion of gonadotropins in oestrus 
synchronization protocols have been reported to improve oestrus responses in 
goats, while season has been reported to influence the efficiency of oestrus 
synchronization programs. It has been found that the protocol used were factors 
that influence the doe’s performance after estrus was synchronized with different 
hormonal treatments. Other factors involve are the male effect, environmental 






Based on this study the recommendations were set as follows 
 Double PGF2alpha, GnRH-PGF2alpha-GnRH and GnRH-PGF2alpha treatments 
could be implemented with great care on appropriate animal selection and 
management to get high estrus response and pregnancy rate. 
 The combination of GnRH and PGF2α can be used for synchronizing estrus in 
local goats to improve some reproductive traits.  
 Further study could be done to evaluate the efficacy of ovulation synchronization 
in non-breeding seasons using different goat breeds with duplicate experiments in 
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Annex I:  Questionnaire 
 INSTRUCTION: Introduce yourself before starting the interview. Tell the respondent 
politely who you are for whom you are working and explain the purpose of the survey. 
Fill the responses in the space provided or circle alternative response (s) where 
appropriate. 
1. Area/address 
Wereda ……………………Keble ………………………….Date ………………… 
Name of respondent ………………………..Mobile no ….. 
Male………..female……………age …………. 
Educational status ……………Marital status ……………. 
2. Livestock holdings  
2.1. Type, number of livestock 
Livestock type No Source* Breed Purpose**    
Total Cattle       
Total sheep     
Goats total       
Goats more than one parity      
Female goats  (2and> 2years)     
Female goats (<2years old)     
Male goats (2 and >2years)     
Male goats <2years)     
Females kidded with in this 2 
months 
    
 







3. Mass synchronization in cattle (to know the farmers perception in the technology) 
3.1. Do you participate in mass synchronization program yes / no? (If yes proceed, 
otherwise abort) 
3.2. Who nominate/ select you for the program……………….. 
3.3. Did you trained/have information about synchronization…………………… 
3.4. When was the program implemented? 
3.5. How many cows/heifers synchronized? 
Heifers:  Local………crosses …………. 
Cows (more than one parity) Local………cross …………. 
3.6. How many of them come in to estrus 
a. Heifers   Local………crosses …………. 
b. Cows more than one parity… Local………cross ………….…. 
3.7. How many of them get AI service 
a. Heifers   Local………crosses …………. 
b. Cows (more than one parity) Local………cross …………. 
3.8. After how many hours AI service given after the onset of estrus? …………….. 
3.9. How many of them become pregnant?  
a. Heifers   Local………crosses …………. 
b. Cows more than one parity… Local………cross ………….…. 
3.10. Do you satisfied by the program? Yes/no  
3.11. If your answer is no, what was the reasons that make you dissatisfied? A. poor 
pregnancy b. poor to induce heat c. others  
3.12. Reproductive performance of goats 
3.12.1 at what age your goats come in heat (first breeding age)  A) when they attain 2 
years B) 3   C) 3 & half years D) 4 years   E) 5years  if other specify__________ 
3.12.2. At what age your goats first give birth  A) at 2 years  B) at 3 years  C) at 4years  
d) at 5 years  e) at 6 year   f) above 6 years  
3.12.3. How many of your goat gives twins, triplets or quadruplets of the total number of 
goats _____twins _____triplets _____ Quadruplets ____ 
3.13. Any reproductive problems in your goats like ….. 
Abortion ____, Retained placenta _____, Repeat Breeding ____.Anestrus _____ 
Dystocia ____, and or others ______________________________________ 
4. Feeding 
4.1. Feed and feeding system of small ruminants (goats) 
4.1.1.What are the major roughages? Circle the major two. 
A. Hay b. barley straw c. wheat straw c. faba bean straw d, field pea straw  e. free grazing  
f. other specify……. 
4.1.2. Is it enough/adlib throughout the year      yes / no 





4.1.1. Do you supplement your goats yes/no 
4.2.2. What are the supplements (Circle) 
A. Wheat bran   B. wheat midling’s   C. Noug seed cake   D. linseed cake 
E. Atela   F. commercial concentrate   G. molasses H. grain by product  I. other 
specify…. 
4.2.3. When do you supplement………………….. 
4.2.4.Additional comments on goat feedings…………………………………… 
…………………………………………………………………………… 
4.2. What is the water source and how do you water them …………………………… 
5. Disease  
5.1. What are the major goat diseases in the area? …………………………………… 
5.2. Did you vaccinate your animals (goats)? ................ 
 If yes which vaccine……………. 
5.3. Did you treat for internal parasite? yes / no  
If yes what was the treatment…………….. 
5.4. Did you treat for external parasite? yes / no  
If yes what was the treatment…………….. 
6. Housing  
6.1. Do you have separate barn (house) for your goats?   yes  /  no 
6.1.1. Type of house  
a. Floor …………………………. 
















Annex II:  Scales for Body Condition Scoring 
 
Condition 
Score Lumbar region Rib cage Sternum 
Starving 0 Extremely emaciated and on the point of death. 
It is not possible to detect any muscle or fatty 
tissue between the skin and the bone. 
Skin is sunken 
between visible 
ribs. 
There is no 
sternal fat. 
Very thin 1 The spinous processes are prominent and 
sharp. The transverse process are also sharp, 
the fingers pass easily under the ends, and it is 
possible to feel between each process. The eye 
muscle areas are shallow with no fat cover. 
Ribs are 
clearly visible. 
Sternal fat is 
easily grasped 
and moved 
from side to 
side.  
Thin 2 The spinous processes feel prominent but 
smooth, and individual processes can be felt 
only as fine corrugations. The transverse 
processes are smooth and rounded, and it is 
possible to pass the fingers under the ends with 
a little pressure. The eye muscle areas are of 
moderate depth, but have little fat cover. 
Some ribs can 
be seen.  There 
is a small 
amount of fat 
cover.  Ribs 
are still felt. 
Sternal fat is 
wider and 
thicker but can 
still be grasped 
and moved 
slightly from 
side to side. 
Moderate 3 The spinous processes are detected only as 
small elevations; they are smooth and rounded 
and individual bones can be felt only with 
pressure. The transverse processes are smooth 
and well covered, and firm pressure is required 
to feel over the ends. The eye muscle areas are 
full, and have a moderate degree of fat cover. 
Ribs are barely 
seen; an even 




are felt using 
pressure. 
Sternal fat is 
wide and 
thick.  It can 
still be grasped 
but has very 
little movement. 




with pressure as a hard line between the fat 
covered eye muscle areas. The ends of the 
transverse processes cannot be felt. The eye 
muscle areas are full, and have a thick covering 
of fat. 




side to side. 
Very fat 5 The spinous processes can't be detected even 
with firm pressure, and there is a depression 
between the layers of fat in the position where 
the spinous processes would normally be felt. 
The transverse processes cannot be detected. 
The eye muscle areas are very full with thick 
fat cover. There may be large deposits of fat 
over the rump and tail. 
Ribs are not 










































  Does showing different sign of heat (creamy white vaginal discharge and standing to be 











Before selection the animals de-wormed, sprayed, checked the pregnancy and given ear 






























Checked the conception after treatment by PREGTONE technology and                                                                                                                                                                                      
Twins born after treatment                                                                 
